Branchiootorenal syndrome and oculoauriculovertebral spectrum features associated with duplication of SIX1, SIX6, and OTX2 resulting from a complex chromosomal rearrangement.
We report on a 26-month-old boy with developmental delay and multiple congenital anomalies, including many features suggestive of either branchiootorenal syndrome (BOR) or oculoauriculovertebral spectrum (OAVS). Chromosomal microarray analysis (CMA) initially revealed a copy-number gain with a single BAC clone (RP11-79M1) mapping to 14q23.1. FISH analysis showed that the third copy of this genomic region was inserted into the long arm of one chromosome 13. The same pattern was also seen in the chromosomes of the father, who has mental retardation, short stature, hypernasal speech, and minor craniofacial anomalies, including tall forehead, and crowded dentition. Subsequent whole genome oligonucleotide microarray analysis revealed an approximately 11.79 Mb duplication of chromosome 14q22.3-q23.3 and a loss of an approximately 4.38 Mb sequence in 13q21.31-q21.32 in both the propositus and his father and FISH supported the apparent association of the two events. Chromosome 14q22.3-q23.3 contains 51 genes, including SIX1, SIX6, and OTX2. A locus for branchiootic syndrome (BOS) has been mapped to 14q21.3-q24.3, and designated as branchiootic syndrome 3 (BOS3). Interestingly, mutations in SIX1 have been reported in patients with BOR/BOS3. We propose that the increased dosage of SIX1, SIX6, or OTX2 may be responsible for the BOR and OAVS-like features in this family.